Characterization of porcine multipotent stem/stromal cells derived from skin, adipose, and ovarian tissues and their differentiation in vitro into putative oocyte-like cells.
The present study evaluated the alkaline phosphatase activity, cell cycle stage, expression of markers and early transcriptional factors, and in vitro differentiation into selected cell lineages of porcine stem/stromal cells (SCs) isolated from skin (SSCs), adipose, and ovarian (OSCs) tissues. Skin and adipose SCs were isolated from a 6-month-old miniature pig, whereas OSCs were isolated from a newly born piglet. Isolated cells exhibited fibroblast-like cell population with significant renewal capacity and formed colonies by cells out-growth. All cells were positive for alkaline phosphatase activity and showed a relatively lower population at G0/G1 phase of the cell cycle. SCs derived from all tissues were strongly positive for cell surface markers, such as CD29, CD44, CD90, and vimentin. Further, relatively lower expression of cytokeratin and immunophenotype markers, such as major histocompatibility complex II (MHCII) and swine leukocyte antigen (SLA), was also observed. SCs derived from all tissues positively expressed the transcription factors, such as Oct-3/4, Nanog, and Sox-2. After induction, all SCs successfully differentiated into osteocytes and adipocytes and expressed the lineage specific marker genes. Further, cells from all tissues exhibited their potential for in vitro oogenesis with morphological changes and expression of markers during the germ-cell formation, namely Oct-4, growth differentiation factor 9b, c-Mos, Vasa, deleted in azoospermia-like gene, zona pellucida C, and follicle stimulating hormone receptor. Apart from basic features and selected lineage potential among all types of cells, OSCs possessed a greater ability to differentiate into the germ cell lineage in vitro.